We present here in our paper results of sphincter repair done in traumatic external sphincter defects with clinical examinations as the only pre-operative tool used to assess and map the sphincter defect as well as to assess the probability of success of the repair.
INTRODUCTION
Endosonography is the method of choice for preoperative imaging of External Anal Sphincter (EAS), having an established role in identifying sphincter defects 1 Sphincter defect mapping helps the surgeon by confirming the exact site and nature of the defect. The physiological function of the sphincter mechanism is assessed by anorectal manometry and pudendal nerve terminal motor latency test. 2 
METHODS
The data has been collected from an ongoing prospective study over a period of 5 years (2008 -2013) in patients with fecal incontinence secondary to traumatic anal sphincter injuries or traumatic sphincter injuries detected during initial presentation after trauma.
Relevant data pertaining to etiology, duration of injury, fecal incontinence and clinical findings was documented. Clinical assessment was used in isolation at the time of initial presentation to diagnose EAS defect. Contraction of the sphincter on inspection and per rectal examination was done to assess the location of the defect.
All patients underwent the overlapping sphincter repair under general anesthesia. With the patient in prone or supine position, sphincter was identified through a curvilinear incision, scar tissue at injured portion divided, and the internal and external sphincters mobilized together to allow overlapping repair using 1/0 prolene suture. A covering stoma was constructed in all but two patients.
The location and size of the defect found during surgery was recorded and compared with the clinical findings.
RESULTS
The cohort of patients included those who were admitted under the department of surgery at Christian medical college and hospital, Ludhiana. These patients were assessed by a per rectal examination in casualty followed by examination under anaesthesia in operation theatre at the time of primary repair or at a later stage when the repair was attempted. No further imaging was pursued in these patients. All patients underwent overlapping sphincter repair along with a diverting stoma. Post procedure on follow-up, the patients were kept on Biofeedback exercises, which reflected the recovering sphincter. Stoma reversal was done over a period of 6-18 months with full sphincter recovery.
Majority (21/29) of the patients in our study were male patients, who presented following road traffic accidents; followed by injuries related to birth injuries and gynaecological procedures. 4 patients presented acutely with injury to the sphincters due to road traffic accidents and were reviewed and repaired under anesthesia.
In 29 patients, the preoperative clinical mapping for all patients matched well with operative findings under anaesthesia. The sphincter defect depicted as a pictoral representation matched well with sphincter disruption identified at surgery at time of repair. There 2 patient in which the clinical mapping was off the actual location of defect by about 25%; however the defect could be approached through the same skin incision.
All but 3 patients of the 27 who had a stoma, have had their stoma's reversed. The 3 patients continue to have poor sphincter control detected on biofeedback exercises. 24 patients have regained good function of their sphincters and are fully continent.
Anal stenosis was seen as a complication in 8/24 patients on follow-up, which was managed with self anal dilatation using metallic dilators. 
DISCUSSION
For detecting anal sphincter pathology in patients with anal incontinence, Endoanal ultrasound is the investigation of choice. Endoanal ultrasound requires specialized equipment, experience and its relative invasiveness has led to the development of other alternative imaging modalities like transvaginal and transperineal ultrasound. In the last few decades, anal sphincter complex has been the favourite central subject to be discussed among the specialties which includes colorectal surgeons, gastroenterologists, radiologists and obstetricians. Division of the anal sphincters occurs as a result of traumatic injury, surgical mishappening, or following obstetric tears extending into the anal canal, with varying degree of anal incontinence for which the patients require colostomy as initial approach for treatment. Clinical examination as the only tool of mapping the sphincter damage along with operative examination findings at the time of repair, in the absence of endoanal ultrasound with good results in our cohort of patients appears to be an attractive option.
Endoanalsonography (EAS) was first described by Law and Bartram using a B&K type 1846 (Bruel & Kjaer, Naerum, Denmark) ultrasonographic scanner with a 7 MHz rotating endoprobe along with describing the sonographic anatomy of five layers of the anal canal i.e. mucosa, submucosa, internal anal sphincter, intersphincteric plane and external anal sphincter. 3 Sultan et al demonstrated the normal sonographic anal sphincter anatomy along with differentiating features with respect to males and females. Histological confirmation was made, further comparing the sonographic images of sphincter defects especially external anal sphincter and establishing a 100% accuracy of sphincter defects as against clinical assessment by colorectal surgeons (50%), manometry (75%) and electromyography (75%). [4] [5] [6] . Anal endosonography is currently the diagnostic tool of choice in the investigation of anal incontinence; twodimensional (2D) and three-dimensional (3D) volumetric endovaginal ultrasound (EVUS) and transperineal ultrasound (TPUS), proposed as alternative imaging modalities to describe anal sphincter integrity. Division of the anal sphincters presents problems in primary management, re-establishment of continence, and social rehabilitation, the most challenging being restoration of anal continence. Primary repair during the time of injury is usually successful following obstetric tears limited to the anterior midline, but the failure rates are high when done following traumatic or operative injury elsewhere in the sphincter ring. In our series 4 patients were immediately managed with primary repair with a covering stoma in only 2 of the patients, recovering good anal continence on follow-up.
Residual sphincter defects remain in most and around 50% remain incontinent. In our case series 26/29 (89.65%) patients were continent at the time of stoma reversal and follow-up, with only 3 patients (10.34%) still having anal incontinence with non-reversal of stoma. Numerous techniques addressing repair of sphincter injury have been reported in literature classified as indirect and direct methods. Indirect techniques consisting of constructing circumanal slings of striated muscle or fascia, external sphincter reefing procedures and the use of striated muscle grafts. Direct methods includes identification, mobilization, and suture repair of the divided ends of the sphincter using end to end technique but these techniques have some drawbacks in the form of sutures cutting out and muscle ends retracting leading to initial disappointment results . This led to the use of an alternative method of direct repair utilizing an overlapping technique, providing good functional results. [7] [8] [9] [10] In our cohort of 29 patients, all underwent overlapping anal sphincteroplasty with only 3 patients (10.34%) still having anal incontinence . We also encountered anal stenosis in 8 patients on follow-up which was managed with anal dilatation using metallic dilators.
CONCLUSION
There is a male preponderance amongst patients with anal sphincter injuries. Road traffic accidents were the leading cause of injury to anal sphincters. Fecal diversion as a covering stoma was essential in 86.20% of patients. Over-lapping anal sphincter repair was well tolerated by most patients. Anal stenosis as a complication was encountered in 8/24 patients (33.33%) managed nonoperatively during follow-up. Pre-operative clinical assessment correlated well with intra-operative assessment of the site of sphincter injury, and is a good clinical tool in detecting the size and site of the defect for surgical repair of the sphincter without using endoanal ultrasonography.
